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(54) ESTABUSHED RETINAL NERVE CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a retinal nerve cell strain usable for developing a useful 
medicine for retinal diseases. 

SOLUTION: This retina-derived nerve cell strain capable of maintaining a passage is derived 
from a transgenic animal to which a temperature-sensitive mutant SV40 large-T antigen gene is 
transferred, especially preferably a transgenic rat and can establish, for example, a retinal 
gangliocyte, amacrine cell, horizontal cell, visual cell. The obtained established retina-derived 
nerve cell is useful for screening a medicine acting on ophthalmologic diseases (medicine for 
age-related macular degeneration, retinitis pigmentosa, glaucoma, diabetic retinopathy, or the 
like). 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Passage maintenance is possible and it is a neural cell line of retina origin. 

[Claim 2]The cell strain according to claim 1, wherein this neural cell line is chosen from a group 

which comprises a retinal ganglion cell, an amacrine cell, a horizontal cell, and visual cells. 
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[Claim 3]The cell strain according to claim 1 or 2, wherein neural cell lines are the stockHzed 
visual cells which have revealed a gene chosen from a group which comprises opsin, a 
transducin, an S antigen, HOSUDEYUSHIN, and rhodopsin. 

[Claim 4]The cell strain according to claim 1 or 2, wherein a neural cell line is the stock-ized 
retinal ganglion cell which has revealed Thy 1.1 antigen gene. 

[Claim 5]The cell strain according to claim 1 or 2, wherein a neural cell line is the stock-ized 
amacrine cell which has revealed microtuble-associated protein 2 gene. 

[Claim 6]The cell strain according to claim 1 or 2, wherein a neural cell line is the stock-ized 
horizontal cell which has revealed calbindin D28 gene. 

[Claim 7]A cell strain of any 1 statement of claims 3-6. wherein gene expression is measured by 
RT-PCR assay. 

[Claim 8]A cell strain of any 1 statement of claims 1-7 being things of rat origin. 

[Claim 9]How to obtain a neural cell line in which passage maintenance of retina origin using an 

eyeball of temperature sensitive mutant SV40 large T antigen transgenics mammalian is possible. 

[Claim 10]A method of using a nerve net film separated from an eyeball of temperature sensitive 
mutant SV40 large T antigen transgenics mammalian according to claim 9. 

[Claim 1l]An establishment method of a neural cell line in which passage maintenance of retina 
origin is possible characterized by performing sorting cloning to a nerve cell of the retina using a 
specific marker using the retina of temperature sensitive mutant SV40 large T antigen 
transgenics mammalian. 

[Claim 12]A method according to claim 11 which uses rhodopsin, sorts out visual cells as a 
marker using an anti-rhodopsin antibody, and is characterized by obtaining stock-ized visual 
cells. 

[Claim 13]A method according to claim 11 which uses Thy 1.1 antigen, sorts out a ganglion cell 
as a marker using an anti-Thy 1.1 antigen antibody, and is characterized by obtaining a stock- 
ized ganglion cell. 

[Claim 14]microtuble-associated protein 2 is used as a marker, A method according to claim 1 1 
which sorts out an amacrine cell using anti-microtuble-associated protein 2 antibody, and is 
characterized by obtaining a stock-ized amacrine cell. 

[Claim 153A method according to claim 1 1 which uses calbindin D28, sorts out a horizontal cell 
as a marker using anti-calbindin D28 antibody, and is characterized by obtaining a stock-ized 
horizontal cell. 

[Claim 1 6]It is a measuring method of bioactive over a nerve cell of the retina in a sample, and (i) 
passage maintenance is possible, and a neural cell line of retina origin is used, and it is (ii). The 
above maintained under (a) sample existence conditions A cell of (i), (b) The above maintained 
under conditions in which a sample does not exist This measuring method comparing a cell of (i). 
[Claim 1 7]An identification method of a compound which has the bioactive over a nerve cell of 
the retina characterized by comprising the following. 

(i) (a) When passage maintenance is possible and a neural cell line of retina origin is contacted to 
a sample compound under conditions that a neural cell line of this retina origin is maintainable, 
(b) Under conditions that a neural cell line of this retina origin is maintainable, passage 
maintenance is possible, compare a case where a neural cell line of retina origin is held under a 
condition in which this sample compound does not exist, or it is (ii). (a) passage maintenance is 
possible and it is a sample compound about a neural cell line of retina origin. 

When making it contact under conditions to which a function of a nerve cell of the retina is made 
to fall. 

(b) Passage maintenance is possible, and compare a case where it holds under conditions to 
which a function of a nerve cell of the retina is made to fall without this sample compound's 
existing a neural cell line of retina origin, and this sample compound measures whether it has the 
bioactive over a nerve cell of the retina. 

[Claim 18]A method according to claim 17, wherein a compound which has the bioactive over a 
nerve cell of the retina is agonist or an antagonist to a receptor revealed to a nerve cell of the 



fi\e:/m^92A68.023¥9\^mihmmm'r—^miL^^^ 2009/04/22 



• JP-A-2002-1 12764 



3/17 ^— V 



retina. 

[Claim 19]A way a neural cell line of retina origin of any 1 statement of a way temperature 
sensitive mutant SV40 large T antigen transgenics mammalian of any 1 statement of claims 9-15 
is a temperature sensitive mutant SV40 large T antigen transgenics rat. or claims 16-18 is of rat 
origin. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention is a nerve cell which exists in the retina of an eye. and 
relates to the cell (especially rat origin cell) in which subculture is possible. The cell by which the 
nerve cell to which especially this invention exists in the retina of an eye was stockHzed 
(especially) The side effects are related with a cell strain available although the drug which poses 
a problem is screened by screening of the ophthalmology illnesses (age-related-macular- 
degeneration, retinitis pigmentosa, glaucoma, diabetic retinopathy, etc.) agonist thing using a rat 
origin cell and this cell, the retina of an eye, etc. It is related with a cell strain available although 
the drugs (age-related-macular-degeneration medicine, retinitis pigmentosa medicine, a 
glaucoma drug, diabetic retinopathy medicine, etc.) which made the target various receptors 
revealed to the nerve cell which exists in the retina of an eye are screened. It is related with a 
cell strain available although the drug which made the target the obstacles (age-related macular 
degeneration, retinitis pigmentosa, glaucoma, diabetic retinopathy, etc.) of the nerve cell which 
exists in the retina of an eye is screened. 
[0002] 

[Description of the Prior Art]It is thought that the retina is an organization which has the 
function to transmit a stimulus of the light iFrom the external world to a brain, and is a part of 
brain tissue which is directly in contact with the external world. And the retina has the function 
which specialized highly and differing also from the organization of other vitreous bodies in an 
eye is accepted. It is known by the retina as a nerve cell a ganglion cell, an amacrine cell, a 
horizontal cell, a bipolar cell, visual cells, and that the Muller cell and astrocyte exist as a 
neuroglia. Such the retina from bringing about a result with a fatal injury over it. Symptoms 
cannot be grasped by performing a biopsy clinically, and in the living body, since it is a very small 
organization, it is an organization with the peculiarity that the abnormality cannot be obtained 
from the systemic inspection of a blood test etc. Glaucoma is mentioned to a thing famous as a 
disease in this retina. Now, the glaucoma prevalence rate of 40 or more years old in Japan is made 
into 3.5%, this glaucoma prevalence rate increases further with aging, and a glaucoma patient is 
presumed to reach about 200 everybody, considering the population of our country .when it sees 
according to typus morbi, normal tension glaucoma (NTG) exists by the frequency of 3 times or 
more to nuclear power plant open-angle glaucoma (POAG) being observed, and, in the case of 
Japanese people, it is occupying about 70% of all the glaucoma patients.As a glaucomatous cause, 
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conventionally, hypertonia buibi was made into the main cause, the chief aim set to intraocular 
pressure descent symptomatically as the therapy, and an intraocular pressure depressant and the 
aqueous humor filtering operation were performed.However, it is reported in recent years that it is 
shown that the specific cell death of apoptosis exists in retinal neuronal cell death, and a typical 
apoptosis view is shown by experimental glaucomaan NTG, the cell death by apoptosis is 
expected to involve deeply from the clinical picture.in NTG, development of not only the conventional 
intraocular pressure downward therapy but a "nerve defense" therapy and establishment are 
hurried from such a flow.With the disease shown not only in glaucoma but in the 1st table, the 
nerve cell by which an obstacle is mainly carried out is identified, and it is thought that 
establishment of the retinal nerve cell in which passage maintenance is possible raises 
development of the remedy to these diseases by leaps and bounds. 
[0003] 
[Table 1] 



















1 mm^f^&^m 





[0004]However, under a culture condition, since even maintenance is difficult not to mention a 
passage, in many cases, the retinal nerve cell has been performed for research and development 
of the drug which has a neuroprotective action by the animal experiment model. In order to 
consider the protective action of one drug, actually, Many animals, especially at least 20 or more 
rats have been used (in addition with the mouse, many rats or rabbits to an experiment have 
been used in the ophthalmologic field from a thing, like an eyeball is too small, operation is very 
difficult, or the observation in the effect judging of a drug, etc. is difficult, and there is). However, 
there is a limit by the technique of using an animal as it is. By the way, as a conventional 
established cell line establishing method, it is 1. Culturing a primary culture cell is continued for a 
long period of time, and the method of introducing into a primary culture cell oncogenes which 
obtain the cell which gained reproductive integrity, such as a method and 2 SV40, and carrying 
out immortalization, etc. are mentioned. However, by the method of 1, in spite of taking time, the 
target cell is not necessarily obtained. By the method of 2, there is a fault, like there is a 
difference of a chromosomal transfer position in that transgenics happens only to the cell of 
fecundity and each cell. Therefore, it is difficult to obtain as an immortal cell stock which has 
revealed this character or the function, without harming the cell which differed for every body 
tissue and has revealed a unique character or function in each organization for the character. 
[0005]As a method of conquering the problem of the established cell line establishing method of 
these former, the cell of the target organization is isolated from the transgenic mouse which 
introduced oncogenes, such as SV40, An established cell line. The method of obtaining. It was 
developed [Yanai N. et al., Exp. Cell. Res.,197, 50-56 (1991); Yanai N. et al., Jpn. J. Cancer Res.. 
82, 1344-1348 (1991)]. Since an oncogene required for immortalization is included in the cell 
from the beginning, this method is expected to be able to establish the established cell line 
holding a differentiation character by high frequency considerably, however — while passage 
maintenance can be performed in practice — a character peculiar to each body tissue — it is 
not easy to stockHze the cell holding - function. The cell in particular that exists in the retina 
had not succeeded in it until now, in spite of having demanded strongly establishment of the 
established cell line which can perform the passage maintenance from the peculiarity. Although it 
is necessary to use a rat organization, creation of a transgenic rat also has the situation of not 
being easy in research of retina tissue. 
[0006] 
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[Problem(s) to be Solved by the InventionjThe research and development of the drug to an 
ophthalmology illness, for example, age-related macular degeneration, retinitis pigmentosa, 
glaucoma, diabetic retinopathy, etc., The drug which made the target various receptors revealed 
to the nerve cell which exists in the retina. For example, an age-related-macular-degeneration 
remedy, a retinitis pigmentosa remedy, a glaucoma remedy. The obstacle or the research of 
abnormalities produced in the nerve cell which exists in the research and development of 
remedies, such as a diabetic retinopathy remedy, and the retina, Furthermore, it is related with 
using for such an obstacle or the research and development of the drug which receives unusually 
and acts, or being a nerve cell which exists in the retina of an eye available to screening of this 
drug, etc., establishing the rat origin cell in which subculture is possible, and providing. 
[0007] 

[Means for Solving the Problem]This invention persons perform extensive research and search 
that a retinal nerve cell in which passage maintenance is possible should be established, As a 
result, if a transgenic animal which introduced a temperature-sensitive mutant SV40 large T 
antigen gene, and a transgenic rat which introduced a temperature-sensitive mutant SV40 large 
T antigen gene preferably especially are used, It found out that it was possible to obtain a retinal 
nerve cell in which passage maintenance is possible, and resulted in this invention. That is. this 
invention relates to a retinal nerve cell in which passage maintenance is possible, this invention - 
- a retinal nerve cell of transgenic animal origin of temperature-sensitive mutant SV40 large T 
antigen transgenics — it is more preferably related with a retinal nerve cell of transgenic rat 
origin of temperature-sensitive mutant SV40 large T antigen transgenics. This invention relates 
also to development of a drug and screening which have a neuroprotective action to various 
retina diseases which uses a retinal nerve cell in which this passage maintenance is possible. 
This invention is a large T antigen gene of a temperature-sensitive mutant of SV40. for example, 
a stock-ized retinal nerve cell which is the transgenic animal origin which introduced SV40tsA58. 
and relates to what was chosen from a group which comprises following ceihganglion cell, 
amacrine cell, horizontal cell, and visual cells. Especially this invention is SV40tsA58. It is a 
stock-ized retinal nerve cell which is of transgenic rat origin which introduced a gene, and is 
related with what was chosen from a group which comprises following celliganglion cell, amacrine 
cell, horizontal cell, and visual cells. 

[0008][1]Passage maintenance is possible and it is a neural cell line of retina origin.; [2]The 
above, wherein this neural cell line is chosen from a group which comprises a retinal ganglion 
cell, an amacrine cell, a horizontal cell, and visual cells [1]Cell strain of a statement; [3]The 
above, wherein neural cell lines are the stock-ized visual cells which have revealed a gene 
chosen from a group which comprises opsin, a transducin, an S antigen. HOSUDEYUSHIN, and 
rhodopsin [1]or[2]Cell strain of a statement; [4]The above, wherein a neural cell line is the 
stock-ized retinal ganglion cell which has revealed Thy 1.1 antigen gene [1]or[2]Cell strain of a 
statement; [5]The above, wherein a neural cell line is the stock-ized amacrine cell which has 
revealed microtuble-associated protein 2 gene [1]or[2]CelI strain of a statement; [6]The above, 
wherein a neural cell line is the stock-ized horizontal cell which has revealed calbindin D28 gene 
[1]or[2]A cell strain of a statement. 

[7]The above, wherein gene expression is measured by RT-PCR assay [3]-Cell strain of any 1 
statement of [6]; [8]The above being a thing of rat origin [1]-Cell strain of any 1 statement of 
[7]; [0009][9]How to obtain a neural cell line in which passage maintenance of retina origin using 
an eyeball of temperature sensitive mutant SV40 large T antigen transgenics mammalian is 
possible; [10]The above using a nerve net film separated from an eyeball of temperature 
sensitive mutant SV40 large T antigen transgenics mammalian [9]A method of a statement; [1 1] 
An establishment method of a neural cell line in which passage maintenance of retina origin is 
possible characterized by performing sorting cloning to a nerve cell of the retina using a specific 
marker using the retina of temperature sensitive mutant SV40 large T antigen transgenics 
mammalian; [12]The above, wherein a marker is chosen from a group which comprises opsin, a 
transducin, an S antigen. HOSUDEYUSHIN, and rhodopsin [11] A method of a statement; [13]The 
above which uses rhodopsin, sorts out visual cells as a marker using an anti-rhodopsin antibody, 
and is characterized by obtaining stock-ized visual cells [11]A method of a statement; [14]The 
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above which uses Thy 1.1 antigen, sorts out a ganglion cell as a marker using an anti-Thy 1.1 
antigen antibody, and is characterized by obtaining a stock-ized ganglion cell [1 1]A method of a 
statement; [1 5]The above which uses microtuble-associated protein 2, sorts out an amacrine 
cell as a marker using anti-microtuble-associated protein 2 antibody, and is characterized by 
obtaining a stock-ized amacrine cell [1 1]A method of a statement; [16]The above which uses 
calbindin D28. sorts out a horizontal cell as a marker using anti-calbindin D28 antibody, and is 
characterized by obtaining a stock-ized horizontal cell [1 1]A method of a statement. 
[0010][17]It is a measuring method of bioactive over a nerve cell of the retina in a sample, and 
(i) passage maintenance is possible, and a neural cell line of retina origin is used, and it is (ii). (a) 
The above maintained under sample existence conditions A cell of (i), (b) The above maintained 
under conditions in which a sample does not exist This measuring method comparing a cell of (i); 
[18]It is an identification method of a compound which has the bioactive over a nerve cell of the 
retina, and is (i). (a) passage maintenance is possible and a neural cell line of retina origin under 
conditions that a neural cell line of this retina origin is maintainable, A case where a sample 
compound is made to contact, and (b) Under conditions that a neural cell line of this retina origin 
is maintainable. Passage maintenance is possible, a case where a neural cell line of retina origin 
is held under a condition in which this sample compound does not exist is compared, or it is (ii). 
(a) passage maintenance is possible and a neural cell line of retina origin Sample compound, A 
case where it is made to contact under conditions to which a function of a nerve cell of the 
retina is made to fall, and (b) Passage maintenance is possible and and a neural cell line of retina 
origin. Identification method which consists of comparing a case where it holds under conditions 
to which a function of a nerve cell of the retina is made to fall without this sample compound's 
existing, and this sample compound measuring whether it has the bioactive over a nerve cell of 
the retina; [1 9]The above, wherein a compound which has the bioactive over a nerve cell of the 
retina is agonist or an antagonist to a receptor revealed to a nerve cell of the retina [1 8]A 
method of a statement; [20]Above[1 8]Agonist or an antagonist to a receptor revealed to a nerve 
cell of the retina being a new compound identified by a method of a statement, and being a 
compound which has the bioactive over a nerve cell of the retina; It reaches. [21]Above[9]-A 
method or the above, wherein passage maintenance of any 1 statement of [16] is possible and a 
neural cell line of retina origin is obtained from temperature sensitive mutant SV40 large T 
antigen transgenics mammalian, especially a temperature sensitive mutant SV40 large T antigen 
transgenics rat [17]-How its neural cell line of retina origin of any 1 statement of [19] is of rat 
origin is provided. 

[001 1]Probably, the purpose of others of this invention, the feature, excellency, and its viewpoint 
it has will be clearer to a person skilled in the art than the following statements. However, please 
understand that a statement of this specification including the following statements and a 
statement of a concrete example etc. is what shows a desirable mode of this invention and is 
shown only for explanation. Probably, it will be easily clear to a person skilled in the art by 
knowledge from portions of the following statements and others of this specification to make 
various change and/or changes (or ornamentation) by an intention of this invention indicated on 
these specifications and within the limits. All the patent documents and references which are 
quoted on these specifications are quoted for the purpose of explanation, and as some of these 
specifications, they include the contents herein and should be interpreted. 
[0012] 

[Embodiment of the Invention]The method of isolating, culturing the cell of the target 
organization as the establishment method of the established cell line of this invention, from the 
transgenic animal which introduced an oncogene, and establishing an established cell line is 
mentioned. As an oncogene to introduce, the large T antigen gene of the temperature-sensitive 
mutant of SV40. for example, SV40tsA58 etc., is mentioned. A transgenic rat etc. are mentioned 
as a transgenic animal. As long as an organization is suitable for a retinal nerve cell coming to 
hand and it is suitable for extraction, what kind of organization may be used, but the retina of an 
eyeball organization, especially an eye, etc. are usually mentioned. An organization is extracted 
from an above-mentioned transgenic animal, A cell. Enzymatic process [(Ichikawa N.et al.. J. 
Pharmacol. Toxicol. Method. 36: 45-52 (1996); Goldstein G.W.et al., J. Neurochem. 25 :. 715-717 
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(1975); Meyer J. et al., J. Neurochem. 57 : 1971-1977(1991)] dissociates and recovers, and it 
cultivates. The concentration and the screening method, colony formation assay [Endocrinology 
1 36 for which cloning of the cell used the specific antibody after culture : It is carried out by 
4084-4091] (1995), limiting dilution, etc., and an established cell line can be established after 
several times of cloning. The thing using the specific antibody to the marker which target cells 
have revealed specifically is mentioned to sorting using a specific antibody of the purpose cell. In 
obtaining the cell in which passage maintenance is possible from a transgenic rat, it is possible to 
use the antibody produced with the mouse or the rabbit, and it excels. As this marker, opsin, a 
transducin, an S antigen. HOSUDEYUSHIN. rhodopsin, Thy 1.1 antigen, microtubie-associated 
protein2, calbindin D28, etc. are mentioned. The existence of a manifestation of the above- 
mentioned marker gene can also perform sorting of target cells. This gene expression is 
Polymerase Chain Reaction (PGR). A method and Reverse Transcriptase It can carry out by 
(RT)-PCR method etc. 

[001 3] Although an PGR reaction can be performed in the field concerned by the publicly known 
method or the substantially same method as it, or the changing method, For example R. Saiki et 
al., Science. 230: 1350, 1985; R. Saiki et al.. Science. 239: 487, 1988; M. A. Frohman et al., Proc. 
Natl. Acad. Sci. USA. 85, 8998-9002 (1988); H. A. Eriich (ed.), PGR Technology, Stockton 
Press, 1989; M. A. Innis et al. (ed.), "PGR Protocols: A Guide, to. Methods and Applications". 
Academic. Press, New York (1990);M. J. McPherson, P. Quirke and G. R. Taylor (ed.). PGR: a 
practical approach. IRL Press.Oxford ( 1991; D. M. Glover et al. (ed.), "DNA Gloning", 2nd ed., 
Vol. 1 (The Practical Approach.). Series, IRL Press, Oxford University Press (1995); M. A. Innis et 
al. (ed.), "PGR Applications: Protocols for Functional By the method or the substantially same 
method as them, and the changing method given in literature quoted a method Genomics" and 
given in Academic Press, New York (1999), etc.. or there. It can carry out. (the statement in 
them is included in the indication of this specification by referring to it) . The PGR method can 
be performed using a commercial kit suitable for it. and can also be enforced according to the 
protocol clarified by the kit manufacturer or the kit vendor. Although a usually suitable primer is 
used in the PGR method, an oligonucleotide can be used as this primer. 
[0014]An "oligonucleotide" is usually a polydeoxy nucleotide of the single strand or double 
strand of short length, and this is chemically compounded using publicly known methods (for 
example, solid phase art etc. which is indicated to EP 266,032). As such a method, a 
phosphotriester method, a phosphite method, a phosphorousaminodite method or Froehler et al., 
Nucl. Acids Res. 14, and a method that is indicated by 5399 (1986) are mentioned, for example. 
Subsequently, what was compounded chemically is refined on polyacrylamide gel. 
[0015]The retinal nerve cell stock in which the passage of this invention is possible means the 
cell which was stock-ized with most functions held which a retinal nerve cell has and which can 
carry out a passage and can be maintained. As a retinal nerve cell stock in which the passage of 
this invention is possible, a retinal ganglion cell, an amacrine cell, a horizontal cell, a bipolar cell, 
visual cells, etc. are mentioned, for example. When obtaining from the eyeball of the temperature 
sensitive mutant SV40 large T antigen transgenics mammalian which is also one mode of this 
invention, the cell strain turns into an immortalization retinal nerve cell stock, and can be held to 
stability, establishment of a transgenic animal — JP.5-292958.A (the 2.988.753rd item gazette of 
a patent) etc. — it can carry out. In one desirable mode of this invention, a stock-ized retina 
optic nerve cell and a stockHzed retinal ganglion cell can be established, respectively from the 
transgenic rat into which the large T antigen gene of the temperature-sensitive mutant of SV40. 
for example, SV40tsA58 DNA, was introduced. If it explains per establishment of a concrete 
stock-ized retina optic nerve cell, according to the statement of the above-mentioned 
2.988,753rd item gazette of a patent. Take out the eyeball from the transgenic rat which 
introduced and created large T antigen gene SV40tsA58 of the temperature-sensitive mutant of 
SV40 as a start body tissue, and retina tissue is separated, It processes with enzymes, such as 
trypsin and collagenase, and after changing into the state where the cell was distributed, this cell 
suspension is cultivated. 

[0016]As a culture medium used for culture, a publicly known thing or a commercial thing can be 
used suitably. The source of carbon utilization, the source of nitrogen utilization, etc. are 
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included in this culture medium. Mineral, amino acid, vitamins, sugars, a blood serum, hormone, a 
growth factor, an antibiotic, etc. are suitably blended with this culture medium. It changes this 
culture medium into the state where it was suitable for culture by buffer, an osmotic adjustment 
agent, etc. A cell culture is preferably performed under existence of an extracellular matrix. As 
this extracellular matrix, I - IV type collagen, fibronectin. a laminin, vitronectin, etc. are 
mentioned. The carrier etc. by which the coat was carried out can be conveniently used for a 
cell culture. As this carrier by which the coat was carried out, he is Polly L. - The container for 
culture of Daish etc. as whom it acted, such as a lysine coat, a collagen coat, a gelatin coat, and 
a fibronectin coat, is mentioned. The cultured cell is divided into each using a specific marker. 
For example, in the case of an optic nerve cell, it is possible to use rhodopsin as a marker. An 
anti-rhodopsin antibody is made to contact the cell suspension containing the target optic nerve 
cell first, Next, the column which fixed the ligand (it is an anti-mouse antibody of a rabbit if for 
example, this anti-rhodopsin antibody uses the mouse monoclonal antibody) specifically 
combined with the anti-rhodopsin antibody combined with the optic nerve cell is used, and an 
optic nerve cell can be separated selectively. If it dissociates from the retina origin cell of to 
some extent others, cloning can be performed by limiting dilution until it becomes a single clone. 
It is the same technique and a retinal ganglion cell, an amacrine cell, a horizontal cell, a bipolar 
cell, etc. can be obtained, for example. 

[001 7]These cell strains are applicable to production of various bioactive factors, a 
differentiation inducing factor, and a differential inhibition factor. Furthermore, it can be used 
also as a recombinant DNA cloning host and a gene donor. It is useful to creation of a retinal 
nerve cell specific marker, and creation of the antibody to it. Based on antibodies, such as a 
mouse to the acquired retinal nerve cell specific marker, acquiring with the usual gene 
manipulation art becomes possible also for a human antibody. This antibody is needed for 
separation of a retinal nerve cell, identification, a fixed quantity, etc. in the cases, such as a cell 
transplant. Among this specification, the term "antibody" may contain a single monoclonal 
antibody, the antibody constituent which has multi-epitope singularity, and antibody fragments 
(for example, Fv etc.), as long as it is especially used in the largest meaning and they show 
desired biological activity. 

[0018]The term "monoclonal antibody" says the antibody substantially obtained from a 
homogeneous antibody group. That is, existing there also has [ each antibody which constitutes 
the group ] a little mutually same variants that may exist naturally except for a certain point. 
Singularity of a monoclonal antibody is high and it recognizes a single antigen part. As for the 
conventional antibody (polyclonal) preparation things that a different antibody to a typically 
different antigenic determinant (epitope) is included, each monoclonal antibody recognizes the 
single antigenic determinant on an antigen by contrast. In addition to those singularity, they are 
compounded with a hybridoma culture thing and the monoclonal antibody has an advantageous 
point about the point that other immunoglobulins are not mixed, it is said that the modifier 
"monoclonal" means that the feature of an antibody which is substantially obtained from the 
group of a homogeneous antibody is shown, and needs there production of the antibody by 
arbitrary specific methods — as — it should be interpreted — it does not come out. For 
example, the monoclonal antibody used according to this invention, Kohler (Kohler) and Milstein 
(Milstein), . [ whether it is producible by the hybridoma method first indicated by Nature(London) 
256:495 (1975), and ] Or it is producible by a recombinant DNA method (for example, refer to 
U.S. Pat. No. 4,816,567 (Cabilly et al.)). 

[0019]The monoclonal antibody used by this invention, Clackson et al., Nature 352: 624-628 
(1991), Marks et al., J. Mol. Biol. 222 : The art of a statement is used for 581-597 (1991), It can 
be isolated also from the phage library of an antibody. As long as it shows desired biological 
activity, especially the monoclonal antibody in this specification, or [ that some of heavy chains 
and/or light chains are the same as that of the corresponding arrangement in the antibody 
belonging to the specific seed origin, or the class or subclass of a specific antibody ] — or. even 
if it is homologous. Whether the remainder of a chain is the same as that of the corresponding 
arrangement in the antibody belonging to another seed origin, or the class or subclass of another 
antibody Or the "chimera" antibody which is homologous (immunoglobulin). And the 
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fragmentation of such an antibody may be included (U.S. Pat. No. 4,816.567; Morrison et al., Proc. 
Natl. Acad. Sci.USA, 81, and 6851-6855 (1984)). 

[0020]As a thing of "hominization" gestalt of a nonhuman antibody (for example, mouse 
antibody), It is a chimera immunoglobulin, an immunoglobulin chain, or its fragmentation (for 
example, Fv, Fab, Fab', F(ab') 2 or other antigen junction sequences of an antibody), and they 

include the minimum arrangement of nonhuman immunoglobulin origin. In most cases, a 
hominization antibody is a recipient's complementarity determining region, (complementarity- 
determining region; CDR) Residue Mouse, It is a rat or a nonhuman animal (donor antibody) like a 
rabbit, and is the human immunoglobulin (recipient antibody) replaced by the residue originating 
in desired singularity, compatibility, and CDR that has capability. In some cases, Fv framework 
residue of a human immunoglobulin is replaced by corresponding nonhuman residue. A 
hominization antibody may contain the residue which is not found out in any of a recipient 
antibody and introduced CDR, or framework arrangement. These changes are performed in order 
to make [ the further outstanding thing or ] performance of an antibody the optimal. Generally, a 
hominization antibody corresponds to at least one, and all the substantial CDR fields of all [ or ] 
are typically equivalent to the CDR field of a nonhuman immunoglobulin here including substantial 
all of two variable domains. Furthermore. In detail Jones et al.. Nature 321, 522-525 (1986); 
Reichmann et aL.Nature 332. 323-329 (1988);EP-B-239400; Presta. Curr. Op. StructBiol. 2. 593- 
596 (1992); And EP-B-451216 can be referred to. 

[0021]The cell strain of this invention can be used for a retina transplant and gene therapy. This 
cell strain is applicable to research of differentiation of a retinal cell, etc. If you can understand 
structure, such as the differentiation, now and it is lengthened with a molecular level using the 
cell strain obtained by this invention, the factor which has a various function is obtained. As for 
the use as drugs, these factors are considered. In addition, it can use for production of the new 
cytokine which this cell strain itself produces, its cloning, etc.. and can be used for the 
pharmacological test of various substances, a toxicity test, etc. Especially the stock-ized visual 
cells of this invention are useful to screening of the agonist thing to ophthalmology illnesses, 
such as age-related macular degeneration and retinitis pigmentosa, etc. The stock-ized retinal 
ganglion cell of this invention is useful to screening of the agonist thing to ophthalmology 
illnesses, such as ischemic diseases of eyes, such as glaucoma and central artery obstruction, 
etc. The stockHzed amacrine cell of this invention is useful to screening of the agonist thing to 
ophthalmology illnesses, such as ischemic diseases of eyes, such as diabetic retinopathy and 
central artery obstruction, etc. 

[0022]If the neural cell line of the retina origin in which passage maintenance of this invention is 
possible is used, the screening method of a compound for identifying the compound which 
promotes or (or enhancement) checks the functional activity or operations of an object neural 
cell line (for example, biological activity or an operation etc.) (or control) is provided. For 
example, on a cell within a retinal nerve cell. Some specific protein bond molecules (for example, 
the ligand to a receptor, an enzyme substrate molecule, etc.), and this object protein (for 
example, a receptor, an enzyme, etc.) In order to identify the compound which checks the 
compound or this interaction which promotes an interaction (or enhancement) (or control). The 
screening method of a compound is also provided. The this compound (agonist) to promote is a 
compound which promotes the natural biological functions of object (purpose) protein (or 
enhancement), and the compound (antagonist) this checked on the other hand is a compound 
which checks the compound or this function to make such a function fall (or control). The 
preparation thing obtained from the neural cell line and this cell of the retina origin in which 
passage maintenance of this invention is possible. (For example, cell fraction, for example, film, 
vacuole, and inclusion body (inclusion) or those arbitrary preparation things) etc. under existence 
of the candidate molecule which can grow into the object protein agonist concerned or 
antagonist, or under absent. It incubates with the labeling thing for detection if needed. A 
candidate molecule is this object protein (for example, a receptor, an enzyme, etc.). What does 
not induce an operation which affects it to this object protein to combination of this protein 
bond molecule even if it joins together will become the best antagonist. It is the agonist which a 
candidate molecule combines with this object protein, and, on the other hand, pulls out the same 
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effect as this protein bond molecule, or the dramatically related effect. Although the neural cell 
line of the retina origin which was obtained according to this invention and in which typical 
passage maintenance is possible, for example, the neural cell line of the retina origin in which 
passage maintenance of a rat is possible, has proliferation potential by large T gene expression 
and passage maintenance is possible for it under a 33 ** culture condition, Under a 37 ** 
culture condition, disappearance of large T gene expression occurs and it has the description of 
resulting in the cell death by apoptosis gradually. The protective action of bioactive factors, such 
as a brain-derived neurotrophic factor (BDNF) to the cell death which uses the neural cell line of 
the retina origin in which passage maintenance of this rat is possible, and is derived by the 
bottom of the culture condition of (1) 37 **, (2) It is possible to perform a mechanism break 
through etc. of the protective action of bioactive factors, such as BDNF to the cell death caused 
with hypoxia load and glutamic acid, and it is useful. 

[0023]In this specification, a term "cell (cell)", "cell strain (cell line)", and "the cell culture thing 
(cell culture)" of each other are used exchangeable, and such all the names contain the 
posterity. It will be understood by the variation in which all the posterity is on purpose or 
accidental that it may not be correctly the same about a DNA inclusion. There, the variant 
posterity who has the same function or biochemical character as having screened in the 
established original established cell line is contained. In the measuring method of this invention, 
when applying each immunoassay, setting out in particular of special conditions, operation, etc. is 
not usually needed there. What is necessary is to add a person s skilled in the art usual technical 
consideration to the usual conditions in each method, and operation information, and just to build 
the system of measurement relevant to the substance which has activity substantially equivalent 
to the target substance concerned or it of this invention. 

[0024]About the details of these general arts means, can refer to a total theory, a compendium, 
etc. and for example. Inlet ****, "radioimmunoassay", Kodansha, Showa 49 issue; inlet The 
volumes for ****, "** radioimmunoassay", Kodansha, and Showa 54 issue; Eiji Ishikawa, "enzyme 
immunoassay", Igaku-Shoin. Showa 53 issue; [ Volumes for Eiji Ishikawa "enzyme 
immunoassay" (the 2nd edition), ] Igaku-Shoin, Showa 57 issue; Volumes for Eiji Ishikawa, 
"enzyme immunoassay" (the 3rd edition). Igaku-Shoin, Showa 62 issue; H. V. Vunakis et al. (ed.), 
"Methods in Enzymology", Vol. 70 (Immunochemical Techniques, Part A), Academic Press, New 
York (1980); J. J. Langone et al. (ed.), "Methods in Enzymology", Vol. 73 (Immunochemical 
Techniques,Part B) Academic Press and New York; (1981) J. J. Langone et al. (ed.). "Methods in 
Enzymology", Vol. 74 (Immunoch.) emical. Techniques, Part C). Academic Press. New York 
(1981); J. J. Langone et al. (ed.). "Methods in Enzymology", Vol. 84 ( Immunochemical. 
Techniques, Part D: Selected Immunoassays), Academic Press, NewYork (1982); J. J. Langone et 
al. (ed.), "Methods in Enzymology", Vol. 92 (Part E: Immunochemical Techniques, Monoclonal 
Antibodies and Generallmmunoassay Methods), Academic Press. New York (1983); J. J. Langone 
etal. (ed.). "Methods in Enzymology". Vol. 121 (Immunochemical Techniques, Part I: Hybridoma 
Technology and Monoclonal Antibodies), Academic Press, New York (1986); J. J. Langone et al. 
(ed.). " Methods in Enzymology". Vol. 1 78 (Antibodies. Antigens, and Molecular Mimicry). 
Academic Press. New York (1989); M. Wilchek et al. (ed.). "Methods in Enzymology". Vol.184 
(Avidin-Biotin Technology), Academic Press, New York; (1990) J. J. Langone et al. (ed.). 
"Methods in Enzymology", Vol. 203 (Molecular.) Designand. Modeling:. Concepts and Applications, 
Part B: Anibodies and Antigens, Nucleic Acids, Polysaccharides, and Drugs), By the method or 
the substantially same method as them, and the changing method given in literature quoted by 
Academic Press, New York (1991), etc. the method of a statement, or there. It can carry out. 
(the statement in them is included in the indication of this specification by referring to it) . 
[0025]In the DNA-cloning art used in this invention. The concrete operation, processing 
condition, etc., for example J. Sambrook and E. F. Fritsch & T. Maniatis (ed.), " — Molecular 
Cloning: . A . Laboratory. Manual(2nd edition)", Cold SpringHarbor Laboratory Press, Cold Spring 
Harbor, New York (1989); D. M. Glover et al.(ed.). "DNA Cloning", 2nd ed.. and Vol. 1 to 4 (The 
Practical Approach Series), By the method or the substantially same method as them, and the 
changing method given in literature quoted by IRL Press, Oxford University Press (1995). etc. the 
method of a statement, or there. It can carry out (the statement in them is included in the 
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indication of this specification by referring to it). . Concrete operation, processing conditions, 
etc.. such as a cell culture, For example WilliamB. Jakoby et al. (ed.), "Methods in Enzymology", 
Vol. 58 (Cell Culture), Academic Press, New York (1991) and others. Methods, in . Enzymology 
series (Vol.1 -31 7), Academic Press, New York; Jennie P. Mather et al. (ed.), "Methods in Cell 
Biology", Vol.57 (.) Animal Cell Culture Methods, By the method or the substantially same 
method as them, and the changing method given in literature quoted by Academic Press, New 
York (1991). etc. the method of a statement, or there. It can carry out. (the statement in them is 
included in the indication of this specification by referring to it) . 
[0026] 

[Example]Although an example is hung up over below and this invention is explained concretely, 
this example is only provided for reference of that concrete mode for explanation of this 
invention. Although it is for these illustration explaining the specific concrete mode of this 
invention, it does not mean limiting the scope of the invention indicated by this application, or 
restricting. In this invention, it should be understood that various embodiments based on the 
thought of this specification are possible. All the examples are the thing carried out using 
standard art, or a thing which can be carried out except what is otherwise indicated in detail. 
This is idiomatic for a person skilled in the art at common knowledge. 

The main cable addresses used in the following example: BSA: bovine serum albuminEBSS: 
Earle's balanced salt solutionSV40: simian virus 40NPBM: Neural Progenitor Basal 
MediumEDTA:ethylenediaminetetraacetic acidPBS: phosphate-buffered saline [0027]Example 1(i) 
Transgenic rat of six to 10 age in day which introduced large T antigen gene SV40tsA58 of the 
temperature-sensitive mutant of separation SV40 of the retina composition cell from an animal 
tissue (the Wyeth NYU technology research institute twist acquisition;.) (F1) Two animals JP,5- 
292958,A (the 2.988,753rd item gazette of a patent) The eyeball was extracted from having been 
obtained by the technique of the statement, and it used for separation of a retinal nerve cell. 
Along with the equatorial part, half-segmented [ of the extracted eyeball ] was carried out under 
ice-cooling, and it removed a cornea, the iris, and a ciliary body. The nerve net film exfoliated 
from the choroid and were collected into EBSS. The retina was processed for 30 minutes at 37 
** with 15 U/ml papain (made by a sigma company), bovine serum albumin (BSA, 2 mg/ml, sigma 
company make), Dnase I (10 kU/ml, sigma company make), and ovomucoid (4mg [ ml ] /, 
Boehringer Mannheim make) were added, and the cell was suspended using a 1-ml pipette. 
Centrifugality of this cell suspension was carried out for 5 minutes by lOOOxg, and cells were 
collected. The cell was suspended by the culture medium and performed suspended cell culture 
for one to three days with the dish which carried out the coat of the agarose 1% (Drawing 1). . It 
cultivated with the dish of the poly-D-lysine coat after the suspended cell culture for one to 
three days (Drawing 2). . It cultivated at 33 ** among incubation period using the NPBM culture 
medium (Neural Progenitor Basal Medium and Clonetics) which contains fetal calf serum 10% as 
a culture medium. About the gene expression of these cells, it investigated by the RT~PCR 
assay (Drawing 3). 

[0028](ii) cloning of the cloning cell of a cell — 1 . — three, the concentration and 2. colony 
formation assay using a specific antibody, and 3. limiting dilution, were used, 
(a) Since the cloning visual cells of visual cells had revealed rhodopsin, they condensed visual 
cells using the rhodopsin antibody (Ishiguro et al, J.B.C., 266 (23), 15520-4, 1991). the retinal cell 
cultured on the dish of 35 mm poly-D-lysine coat — a CTC solution (collagenase and lOOu/ml.) 
Using trypsin, 0.1%, a fowl blood serum, 2%, EDTA, and 4mM, it exfoliated from the dish, 
centrifugality of the cell was carried out for 5 minutes by lOOOxg, and cells were collected. It was 
suspended to PBS-BSA which washes a cell by PBS (PBS-BSA) containing BSA (0.5 %, sigma 
company), and contains a rhodopsin antibody continuously. It incubated for 10 minutes at 4 **. 
After washing a cell by PBS-BSA twice, 4 ** incubated for 15 minutes by PBS-BSA containing 
microbeads-conjugatedanti-rabbit IgG. After washing a cell twice, it was suspended to PBS-BSA 
and the rhodopsin antibody-positive cell was separated using mini-MACS separation column (the 
first chemicals). This cell was cultured until the 100 ******** colony was formed in a 100-mm 
dish. When the colony was formed, the cloning cup was placed so that a colony might be 
surrounded, and the cell was removed from the dish using the CTC solution. When scattering this 
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cell to the dish of 35 mm poly-DHysine coat and beginning growth, it removed from the dish, and 
the cell was scattered so that it might become 1-10 per 1 well at 96well plate. The cell 
increased from this plate was dyed by the rhodopsin antibody, and it checked that they were 
visual cells. 

[0029](b) It carried out like [ cloning / of other cells other than the cloning visual cells of other 
cells ] visual cells. As for Thy 1.1 and an amacrine cell, in the ganglion cell, microtuble- 
associated protein 2 (MAP-2) and a bipolar cell have revealed calbindin D28 specifically. 
Therefore, like visual cells, the cell was condensed using each antibody and cloning of the cell 
was carried out by a colony formation assay and limiting dilution. As an antibody used, for 
example, The following. :Mouse anti-Thyl.1 monoclonal antibody:clone OX-7, Chemicon 
International Inc. CA. USA.Lake, et al., EurJ. Immunolmentioned . 9 : 875-886;(1 979) Mouse. 
anti-Microtuble associated, protein-2 monoclonal, antibodyiclone. 5F9, Upstate biotechnology. 
NY. USA.Shelanski, et al., PNAS. 70: 765-768 (1973);Mouse anti-Calbindin D28 monoclonal 
antibody : clone CL-300, Sigma, Saint Louis, Missouri, USA;Rabbit anti-Rhodopsin polyclonal 
antibodyilshiguro et al, J.B.C.. 266(23), 15520-4. 1991 [0030](iii) The characteristic (1) of an 
established cell line Gene expression specific to visual cells, such as opsin, a transducin, an S 
antigen, and HOSUDEYUSHIN. is known for visual cell visual cells. About such gene expression, 
when investigated by the RT-RCR assay, all the gene expression was checked (Drawing 4). 
Although it was known in in the living body that the expression amounts of a transducin are 
about 1/10 of opsin, also in the visual cells which carried out cloning this time, it turned out that 
the expression amounts of a transducin are about 1/10 of opsin like in the living body. When 
immunohistochemistry was performed using the rhodopsin antibody, all the cells were rhodopsin 
antibody-positive (Drawing 5). It is known that the visual cells of the retina will denaturalize with 
various diseases. There are age-related macular degeneration accompanying the retinitis 
pigmentosa and aging which are hereditary diseases, etc. To these visual cell denaturation, 
research is done widely and the animal accompanied by visual cell denaturation is used for 
heredity as an experimental model in many cases. These animals are already used and it is 
known that many nutritional factors will work protective to visual cell denaturation. It 
investigated about whether these factors work protective in the cell death of visual cells which 
carried out cloning this time. Since it died by blood serum removal as well as the visual cells 
which carried out cloning this time, and many nerve cells, it investigated about the protective 
effect over the cell death by blood serum removal. As opposed to the survival rate of tsSV40p-1 
having been about 7 % by blood serum removal of 24 hours. Cell death was controlled by the 
concentration dependence target in tsSV40p-1 which added the basic fibroblast growth factor 
(bFGF). the ciliary neurotrophic factor (CNTF), and the brain-derived neurotrophic factor (BDNF) 
in the culture medium (Drawing 6). . 

[0031](2) It is known for the ganglion cell ganglion cell that Thy 1.1 antigen is revealed. The 
manifestation was checked when investigated by the RT-RCR assay about this gene expression. 
(3) It is known for the amacrine cell amacrine cell that microtuble-associated protein 2 (MAP-2) 
is revealed. The manifestation was checked when investigated by the RT-RCR assay about this 
gene expression. It is checked that the above-mentioned retinal nerve cell stock obtained by this 
invention has the gene expression which described above after the passage of his 30's. By this 
invention, it is judged as a stock-ized retinal nerve cell in this way that a ganglion cell, an 
amacrine cell, visual cells, and a horizontal cell are obtained. As a primer suitable for being used 
for above-mentioned PCR in an example, for example. :Thy1.15 - 

TGCCGTCATGAGAATAACACC-3'5-TTATGCCACCACACTTGACC-3'Microtuble associated 
protein-2 to which the following are mentioned (MAP-2) 5' -CCTGCAGTGGAGAAGATTCC-3'5 - 
CTGTCATCAGCAACAGGTGG-3'Opsin5 ~ -AGTGACAGGATGGTCCTTGG-3'5 - 
TGAGAGTCCTCAGCAACTGG-3'. Phosducin5 -ATGAGCATTCAAGAATATGAA-3'5 - 
CAGCTCATACACAAACCCATA-3' Transducin5'~CTCAACATTCAGTATGGAG~3'5'- 
TGAGTCTCGATAATACCAG-3' S. - antigen5 -TTCAGTGATGTTGCAGCCAGC-3 ~ '5'- 
GTGTTTCCTCCGAGGCTACAG-3*5-GTCAAAGTGCTGTTTGGCTGC-3'phosphodiesterase5- 
GTGTCAATATGGAAC. GTGTGG-3'5' - GTAGTCGGTGAGCTCATCGG. -According to 3' this 
invention, the retinal cell stock of a rat can be obtained, and thereby, it becomes possible to use 
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advantageously art including the data obtained and stored by the rat, and provide the arts means 
outstanding in research of an ophthalmologic field until now. In the research and development 
about the neuroprotective action pointed out especially above, the mainstream of research uses 
a rat and the arts means which attracts attention also at this point is provided. In the in vitro 
experiment system of primary culture, the effect is bad (in practice, even if it carries out 
distributed culture of the cell from many animals), maintenance looks at the reaction of a drug 
[ as opposed to / it is difficult and / specific cells ] — almost — it cannot do — it becomes 
possible to be markedly alike and to raise efficiency by this invention, to this, and the passage 
maintainable cell strain suitable for drug screening use is provided. 
[0032] 

[Effect of the Invention]It became possible to carry out isolation culture of the retina and to 
obtain the retinal nerve cell in which passage maintenance is possible from a temperature- 
sensitive mutant SV40 large T antigen transgenics rat, by this invention. As a cell in which 
passage maintenance is possible, a retinal ganglion cell, an amacrine cell, a horizontal cell, and 
visual cells can be established. It can use for development of the drug which has a 
neuroprotective action to various retina diseases using the retinal nerve cell in which this 
passage maintenance is possible. An immortal cell is used, it becomes possible to do research 
concerning a retinal nerve cell by a culture system, and it becomes possible to develop useful 
drugs, such as a neuroprotective agent, efficiently. It is clear that this invention's [ especially ] it 
can perform also except having indicated in the above-mentioned explanation and the example. 
In view of above-mentioned instruction, many changes and modification of this invention are 
possible, therefore they are also the things of the claim of this attachment within the limits. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll The photograph which shows the gestalt of the cell after carrying out suspended cell 
culture of the retinal cell obtained from the transgenic rat for after-separation three days. 
[Drawing 2]T he photograph which shows the gestalt of the retinal cell obtained from the 
transgenic rat after cultivating with the dish of a poly-D-lysine coat. 

[Drawing 3] The photograph of the electrophoresis which shows the result of having investigated 
gene expression by the RT-PCR assay, about the culture retinal cell obtained from the 
transgenic rat. 

[Drawing 4] The photograph of the electrophoresis which shows the result investigated by the 
RT-PCR assay about the opsin in stock-ized visual cells, a transducin. an S antigen, and 
HOSUDEYUSHIN gene expression. 

[Drawing 5] The photograph which shows the result of the immunohistochemistry examination 
using the rhodopsin antibody in stock-ized visual cells. 

[Drawing 6] The result of the protective effect examination to the cell death by the blood serum 
removal which uses stock-ized visual cells is shown, basic fibroblast growth factor (bFGF); — 
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DRAWINGS 



[Drawing 1] 




[Drawing 41 
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[Drawing 2] 




[Drawing 3] 
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Iit*3l5] ^*^ajlSt*;5^ microtuble-associated p 
rotein 2 ite^=^^^ bTl^5tt{bT-^ V >m^X- 

[fS*^6] »S*ffljia**;65. calbindin 028 mB^^ 

3Sixf^2ia«(7:>aB^»o 

Iif*3S8] h^5fe<^?ti(?)T*fo^r ^^ittm^ti- 

[ft*:Jli3] -7-:*-<J:LT. Thy 1.1 mw^^m 
»{t;#Sifiiffflj|&^#5r<h^4#m^-r5. 11^31 1 lis 

[ft^^ 1 4l — <?r LT. microtuble-associat 

ed protein 2 jnmicrotuble-associated pro 

tein 2 fi^;^^^fflV^TT•^^7 y >^*BJ5a^SrSSiJ L. »{bT 

[fS^JtJSl 5 1 ■^-:fy — t LT. calbindin D28 
ffiL. Stcalbindin D28gL{^^ffiv^-C7!K^*fflteSrSSU 
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2 

^^^oiy^feT'^^oT. (i) mRmw-^mxE^omm 

^^co^mmm^^mmi.. iw) (a) w^:^^0kw 

t-^^b^^oi^^;^feT*feoT. (I) (a) mixmw^m 

i\:^m(D^^ L fj: V N^{4T ^m^t ^itK-r 5 
T^i.^^^^Txm^^^^^^t. (b) u^^mw^ 

mum id^-r s ^ifei?s&i4^^ri- ^ t^^t^^m'^-t ^ r ^ 

S^§:145?^^SSV407-i^T eLM«e^«AP«fLSbife 

?a;g^^+45§^^^SV407-i^T SiJ^ite^^^A^ 
y hT-^5;^fefc'5V^I-iiS^JSl 6 — 1 8^^)V^-rtt7!^^— 

[0 0 0 1] 

h***ffl^) dMi-^o ig(7^^!gf:i# 

¥^mmmm%m {1}mnmm'^^^. mm^m^\^m. m 

5o 
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3 

[0 0 0 2] 

j^mmm. WMt^ ^i^xi^fvrmmtLx^^-^ 
ti.xmm<Dt^m^no ^ti^x^tj:\^^h(DXh^i^. 
ii^mB^t i.x^^fj:h(oi,at.mp^mt)^^mn^hti^o m 

(Dmm t:i^i^^:Ltxh^o m\Hm-<Dmmt\^x. u 
m'±mm:^-^}^Mt;^ti. ^<Df^mti.x\^M&m^ 

m^ryi^v-i^::^m^^^'rz.t^m'^^tix\^'^o nt 
'f)m<m'^Lx\^^^t'f'm^ti^o ^oLtcmti^^hm 
m} ^^m^^mm. myL^'^M^-rix\^^^o 
xmm^tLhnmmmt^m^^tix:}oy) ^ mRmw^m 



[0 0 0 3] 
[*1] 



[0 0 04] i.:^^L.fj:t>'^h. mm^mmmnmm^ki^T 
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m^. m^mm^ey^Mcx^n^tix^ti^ mm. lo 
^^7^ xmwmt^n- ^ 1" r T . ^m^mmt>x mmx 

ttr. mmnm^mn\-^fzmi&.^n^-)jm. d sv4o 

^tm^hf^w ^fc. i)(D')jmx\t.mB.^mxtmj^ 
^(omm(o^\^m^^^t. -^tzm^ (o'imf^xyk^^m 

m^^^^\^x\i^^m^^^(o\i!^f^ ^^mf^ o^t^^ 
20 <mmm.'h^\^^\im^^w^\^x\^^^mtmmwt u 
xn^:Lt\'mmxh^. 

[0 0 0 5] ^f\.h^^^(Dmm^m^^(of^mM.^% 

mtn^^%^:^mt^m%^t\.fz [Vanal N. et aL. E 
xp- Cell. Res. .197. 50-56 (1991); Yanai N. et al.. 
Jpn. J. Cancer Res., 82, 1344-1348 (1991)] o 

^i^rv^5or^ 'j^imw^%nv.fz'^'^(Dm\:.m^^ 
30 t) mm&xm^^^ r t :^>x^ -5 tmm^tix\^^ 
So L;«»u^i:^5f,, mmi-t. mitmm^x^ ^-■:^x\ 
^±mm\z^^(Dmm • m^^i^nLx^^^^mm^w 

m±tm<mm^tix\,^fzKhi^ibr. ^^^zi-i-in^ 

[0 0 0 6] 

\z^mir^m^(D^^t^^m^tLfzm^. m^i-fiim 

^h\a^t')\.fznm^^^^\'tmn^^n\.x\mir 
^mm(Dm^m^\::^mm\^fz^. n^m^(o:^i:^ d-^i^ 
^f/:^\cmm^m^j:m(omm\^^iE-r^nf^mmx^^ 
50 X. mix^m-^mfj^yyv^^m^^^mtLX.. s«-r5 
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10 0 0 7] 

i.x:^^^\cmorzo -rt^tyh. ^mm^-^. mr^m^-^ 

t;^tl»J§a;e>^ ^ ^ 5 ^ ^ fmfc t> CO Mi- 5 o 
SV40tsA58 ilg^^^2»A b)^c h 7 ^-^^ 

[0 0 0 8] [ 1 ] ^trnt^^^t^-e J.offlMfe5fe(D» 

r*fe5::<!:S:il#m^-r5±IS [1] iS«<7)»Bfla«: 

b il fmfc jtfi^ b T I ^ ^ t5^>fbm»5a ^ r 

^<^»®^i-5Jii5 [1] [2) um.(n>mm^\ 

[4] »S^Ji^ate*;5^ Thy 1.1 fetHateT-^^^LT 
[1] Xli [2] i5«fe(^»J§a*^; 

[5] WSftfl^t5fe^^> microtuble-associated protein 

,t^il^m<bi-^±ie [1] [2] i5«(^ji«tett; 

[6] »S«fflJ§at*35^ calbindin D28 gg-^^^^mu 

-yUit [2] I5it(^*pfla«fec 

[7] iig^^(7)^^;!iK RT-PCR }fe(cj:i9aij^$ixfc 
t5or*fe2»ri:«r4#ta^i-«>±l5 [3) - [6] <n>\^'f 

[83 h*5fecDt>(7)T-^5r <l:^i|$m<l:-r5±l2 

[1] - [7] (DV^•ftb;!^^-iB«<75aBJ!at*: 

[0 0 0 9] [ 9 ] taS® Stt^^^SSV40 ^ - i^T 
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fe^J[^^Eg^^A*fL®l^OiM^^ffiv^>5 r h ^4^® ^"f 

[10] ?a«^gi4^^^ssv407-':^T itJ^iig^ 

<i:^it^m^i-5. JiiE [9] 
[11] ?aS^Stt^^^SSV407->?T ^w^W^=^ 

[12] ;^>^v'>, h ^ v^^t^ol — v- 

t^^mt^fL^(OX-^^:Lh^mWh't^. ±15 [1 
1] I5$fe(7)irft: 

[13] -7-:^ — ^LT. D KT/v-V-^f^^L. feto 

^^h^^W.h-r^. JilS [1 1] 
[14] ^-;?7-^ LT. Thy 1.1 SlI^.^^^^L. ^tlT 
hy 1.1 feLmin:<*:^ffii/>T#Sgfi^iia^51SUb. ^^bW 
20 ^@5aBJ3S^#5w,^^#®i:"r5> -btS Cl 1] I5tt<0 

[15] ;^^^LTs mjcrotuble-assoclated pro 

tein 2 ^ffifflL. fitmicrotuble-associated protein 2 

i^m^^n^^t'^iw^h't^. ±fB [1 1] 

[16] -^—n — tX^X. calbindin D28 ^^sSffi L. 
Sicaibindin D28 S^f*:^fflV^T7K^*fflJ9a^S33lJ L. »<k 

:^<¥^ia^#^r<h^4#m^-t"^. -hia ci i] 
[0010] [17] ^Pc^(nmm<n^mum:-n'^ 

^^mm^mmmX-hr>X. (i) ^mt^^fgr^ji. 
oPMS*^7)#S^a^^^^^ffiU. (ii) (a) 
ffi^f4=TTmi^L,fc±ie (i)(7:)»jja<t. (b) m^(n>^ 

[18] ^jgi<^wsaj3a{c>^-rs^fe^tt^^-r^^b 
•g^*fe)oi^^*?fe-rfeoT. (i) (a) m^mn^^x^-^ 

(b) umm^^(o^mm^w^mn-^mf^^WTx. m 
^mw^mxK^mm^^(r>^mmm^^^^mi\:.^^ 

^l^^i(i i) {^mmm-^^xKr^mm^^<o¥?mmm, 

^^^^v^rxmm^^^m^t. (w mi^m^'^m.xK 

xK-:>mm(Dnmm^<Dm^^^T^\^^hm^Tx% 
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[19] mmco^mmmif^n't^^mf^i^^mi-^it 
la [1 8] 

[2 0] ±ia [18] mM<D:^^x*m'^^ti^mm.ti: 

[2 1] Jbis [9] ~ [16] (Dx^^-rr^t^—umcDm 

±te [17] ~ [19] COV^-ftbTl)^— |2®(DS^J^i3feC0 

[0 0 11] 1#®s 
v^^t>coT*fc^r i:Srilfi?^ix/cv\ 

[0 0 12] 

^^m-mifh^^o mA-r^mmG'f-tLxi^. sv4o 

tsA58 7:c<^r;65*lf bn^o h 7 v^:^::^ :y L 

v?rc::r5'^ll)^i:l9*lJSfeSri»tHU. fflSa^K^fe [(Ich 
ikawa N. et al. . J. Pharmacol. Toxicol. Method. 36: 

45-52 (1996): Goldstein G.W.et aL. J. Neurochein. 

25: 715-717 (1975); Meyer J. et a!.. J. Neuroche 
m. 57: 1971-1977 (1991)] J: ^^gg • [elitX L. tS« 

^\.tz.mm'Whm. =2n--^j^fe [Endocrinology 
136: 4084-4091 (1995) ] . PS^S^^lRffi/^ <i:*tci: tri^ 
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-^^7.^^-^^ x\^^ ^ ti/c ijffl i- 5 ^ pJtg 

Xtryf)^ -StLTV^So Wc^—iO — h\.X\t^ :t:f»'. 

iyi^s Thy 1.1 JtJ^x microtuble-associated protein2 
. calbindin D28 tj: t^T^^mifhti^o ^—¥y 

0 ^thX^ ^ilG-?-^^?^. Polymerase Chain R 
eaction (PGR) Reverse Transcriptase (RT)-PCR& 

fj:^\^X^no^tt^X^^. 
[0 0 13] PGR ^ij^tl. mW:^WX<ik^(D:}jm^^^^ 

X^^i)^. R. Saiki et al.. Science, 230: 13 

50. 1985: R. Saiki et al., Science, 239: 487, 198 
8; M. A. Frohman et al,, Proc. Natl. Acad. Sci. US 
A, 85, 8998-9002 (1988): H. A. Eriich (ed.). PORT 
20 echnology, Stockton Press. 1989; M. A. Innis et a 
I. (ed. ), "PGR Protocols: A Guide to Methods and A 
ppl Icatlons", Academic Press, New York (1990) ;M, 
J. McPherson, P. Quirke and G. R. Taylor (ed. ). PG 
R: a practical approach, IRL Press, Oxford (1991); 
D. M. Glover et al. (ed. ). "DNA Gloning", 2nd e 
d. . Vol. 1. (The Practical Approach Series), IRL P 
ress. Oxford University Press (1995); M. A. Innis 
et al. (ed. ), "PGR Applications: Protocols for Fun 
ctlonal Genomics". Academic Press, New York (1999) 

30 ^fciE«o^r&$?5 r x^\m^t\^tz-xmm.(o 
tz. PGR m^. 'tth\z.m\^fz.i^m.(D^y v^m\^^x'uo 

X^mhM-^^f\.x\^^^':fn v^Mz.^^oX'mm^^:^ 
thx^^. PGR fer-n. mnmw^':fy^'^-t-^m 

40 [0 0 14] r;^ij rfpCi^ U;^-^ Kj t:i. ii^. ®V^S 
-Cfe!9. rttfi. mx.yf. EP 266, 032{C|B 

i*. ^fctiFroehler et al., Nucl. Acids Res. 14. 53 

99 (1986) ^zx^x^m-^^^^.o^^^mt^mfh^ 
50 [0 0 15] i^^m(omx-^m-^mm¥^mmfm^^. m 
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m(^mm. T-^^v>m^. y^wmm. Mmmm. mm 

il. 1#M¥5-292958-^^^ mV^m2. 988, 753 ^<^m 
;tf^SV40tsA58 DNA b/z h 7 v^:^ ^ ^ 7 ^/ 

mwmm^mtcx^^o Mrm^ti:mtmmm#mmm(D 
m^^^-:>^mm-r^t. ±1^^1^1^^2.988.753 ^'<^n(D 

rnxm^mv. mm^^mLtziKmicLx^^b. wm^m 
[0 0 16] ^m^^^m-r^mmt Lxn. ^^(t^^c^ 

m-^. mmmm. r^ym. \::^^>^m. mm. itm. 
7^^/^^>'. f^^m^. ^±^m^^t*^m'M:m^^tix\^^ 

-=^:y^^no z.tt-x^^o mm^^mx\ m^\tm 
(0 0 17) z.ir\.h(ommm^. ^m±mm^m^. ^ 
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JO 

'=tth{zMi'^m»(oi'^mzmmx^^o nhrifz 
rjn:i*:j i'xmh}i:\^^mMxmm^ti. ^\.xm^. 

tj:^Wz1^i^yy^;<:yh (^J;t(l. Fyfj:tl ^^/^X 

[0018] mm r^y ^ t*. 

•^m<. ^-(D^w.m^L^i'E^^-r^hcoxh^o 

<75i|#FS14{;i:)!jP:^T. •=e/i^a— :^yl.t^;^*:^i. 

— (Koh I er) jo J: ^ /I/ ::l ^ V (M i I ste i n) , Nature (L 
ondon) 256: 495 (1975) J; oT*^ZI^;:iGg^$nfc/^ 

fcfiffiifexDNA mzx^xi'^m^h.^^tf)^x^^ m 

*IliSFffm4.816.567 (Cabilly et al.) 

[0 0 19] ^^^mx^m^ti^^y ^ o-^/uifci^ 

ti, Clackson et al.. Nature 352: 624-628 (1991) ^ 
40 Marks etal.. J. Mol. Biol. 222: 581-597 (1991) f;i 

mm<7ytim^mm\.x. mi^<oyr-iyy^y'yv-:^^ 
hhmm't^:it^^x^^o :^mmw'p<o^y^^-'r 

i^i^^<D9iJt-r^m^\tm-xh^t^hv< ntsi^r-fc 
y:^hi.<it'^y^y:^^^mi-^^i^^(onfi:>i-^m\^ 

50 gE:/cF>^y>^) , fj:hmz^<DXo^J:m^<Dyy^^> 
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^^^A/T*J:V^ (*Ili|$t=Fm 816.567 ^\ Morrison e 
tal., Proc. Natl. Acad. So i. USA. 81. 6851-6855 (1 
984) )e 

[0 0 2 0] hfeif*: m^\^. -^T^j^St^^) (O rt 

V. Fab . Fab\ F(ab')2 . i^fz.\t.^^(0^o:>tKWM^ 

hc^fflMtt*^^^ (complementarity- 70 
determining region: CDR) <7:>^^£^-^ ^ :y h . 

^S^-^^mSo r;JX^05{c^fi. 6t»<OttBg^^^bt- 20 

iSn ^ (7) ^ V > fiSiS t> <7:> ^ -r 5 /c i6 :b:^L 5 . 

^py^y >'(DCDR s«{;i>(tS^-r5o ^^(;iPb< ?i, Jo 
nes et al.. Nature 321. 522-525 (1986); Reichmann 
et al.. Nature 332. 323-329 (1 988) : EP-B-239400 ; Pr 
esta. Curr. Op. Struct. Biol. 2. 593-596(1992); jo 

J:ia^EP-B-451216 ^m^mir^:z tt^X^ 

[0 0 2 1] ^fc. ^^^(Dmf^m^. mmMrm^i^xy^ so 

ii^itfi:^(Dm^\^}t^mx^^. :^^mxnhMzmm^ 
^m\*^xji^^ u^ji^x^<Dji^i\:t^}i(Dj±m.^f)mMx^ 

ix5o me><^s^f^, mm^nt\.x<onmh^K.ht\. 
^)-=->^fj:^\z.^mxh^o ^tc. ^^mcowitmm 
\^^mxh^o 

[0 0 2 2] :^mmcDmi-^mn'^Ei^fj:mm!^m(Dnmm 
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(fc^v^^iit5^) -r^xmKm (h^\^^{t.mm) -r^it 

5it:^fe (r>>5^=r:^x h) (i. rcoj: 9 J^^ISi^^teT 
l^yy^iyB^^, m^VS.m. ^AW- (inclusion) 

T-c^#ffiTXf^^^ETT% 'S^mc^^^::^xi^ni^m(DmM.it 

^ <i: l^-t7:)^*Xfl#^^f;i|iil L/::^m^§l # ffi-T t^co 

m^i^Txi^. large 1 m&^(omm.i^^x^i^mm^m 

mitmW^mXh^^^. 37riOtg«^#TT*Ji. la 

rge T m&^^m<Dm^^-±^\^. '^.>^\zr7i^h—iy::^ 

(Dmixmm-^mfmm^^conmmmw^^mi^. 0)3 
s^»S3^ftiaT-(BDNF) fj: t'(7:>^mf^i±mi'(Di^mi'^ 

^ n 5 «BJia3?E ^1" 5 BDNF/^ ^* ^S^SttEg^ <?>«:gif^ 

[0 0 2 3] *:P^*fa#^;l:^oV^T. mm r^J3S(cell)j , 
r^ffliat* (cell line)j , i^XXJ^ m^iSmm(ce\\ cu 

iture)j ^i5:v^{r3^^pTt^^C'(£ffl^tL. •^LT:^-r(7):i 
^^Jzp^^W^t^. ^(o^^^^tPp ±X(D^mt. ikM 

^fzi'Xmi^(0^m\ZXoX. DNA -^i^-i^tCol^TiEmJ- 
i'Xm-X^j:<XhB:\^^:Lt:^mm^tiXOo -^rfwft, 

»J:£fe^®ffii-S:©^. ^:lx^^. m^Ko^i^i:^ 
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[0 0 24] rti^e^to— jK«J*s^&^^(7)i¥»{-ov^■r 

1^, 0g^p62^B^t ; H. V. Vunakis et al. (ed.). "Met 
hods In Enzymology", Vol. 70 (Immunochemical Techn 
iques. Part A). Academic Press. New York (1980); 
J. J. Langone et a I . (ed. ) . "Methods i n Enzymo I og 
y". Vol. 73 (Ifranunochemical Techniques, Part B). A 
cademic Press, New York (1981); J. J. Langone et a 
1. (ed. ), "Methods in Enzymology", Vol. 74 (Immuno 
chemical Techniques, Part C), Academic Press, New 
York (1981); J. J. Langone et al. (ed ). "Methods 
in Enzymology", Vol. 84 (Immunochemical Technique 
s. Part D: Selected Immunoassays), Academic Press, 

NewYork (1982); J. J. Langone et al. (ed. ), "Meth 
ods in Enzymology", Vol. 92 (Immunochemical Techn i 
ques. Part E: Monoclonal Antibodies and General Imm 
unoassay Methods). Academic Press, New York (198 
3); J. J. Langone eta I. (ed. ) , "Methods in Enzymo I 
ogy". Vol. 121 (Immunochemical Techniques. Part l; 
Hybridoma Technology and Monoclonal Antibodies), A 
cademic Press. New York (1986) ; J. J. Langone et a 
I. (ed. ), "Methods in Enzymology", Vol. 178 (Ant i bo 
dies. Antigens, and Molecular Mimicry), Academic P 
ress,New York (1989); M. Wilchek et al. (ed.), "Me 
thods in Enzymology", Vol. 184 (Avidin-Biot in Techn 
ology), Academic Press, New York (1990); J. J. Lan 
gone et al. (ed. ). "Methods in Enzymology", Vol. 2 
03 (Molecular Designand Modeling: Concepts and App 
lications. Part B: Anibodies and Antigens. Nucleic 

Acids, Polysaccharides, and Drugs). Academic Pres 
s, NewYork (1991) ?:c^J;i|S«(0;^fefc5V^ti-=g:r 

[0 0 2 5] :^^0^{Z:foV^T^ffi$tt^DNA ^a-^n^ 

flRI;ttfJ. Sambrook. E. F. Fritsch & T. Man! at 
is (ed. ), "Molecular Cloning: A Laboratory Manual 
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(2nd edition)". Cold SpringHarbor Laboratory Pres 
s. Cold Spring Harbor. New York (1989); 0. M. Glov 
er et al. (ed.), "DNA Cloning". 2nd ed. , Vol. 1 to 

4, (The Practical Approach Series), IRL Press. Ox 
ford University Press ^j: tlzt^^(D:^?^^^\^^ 

10 tiim'^mi^^^m^kVi'fJ: mk^^-t Wl 1 1 lam B. Jake 
by et al. (ed. ), "Methods in Enzymology". Vol. 58 
(Cell Culture). Academic Press, New York (1991) ^ 
tJ^^OflliOMethods in Enzymology i^U— X (Vol. 1-31 
7), Academic Press, New York: Jennie P. Mather et 
al. (ed.), "Methods In Cel I Biology", Vol. 57 (Ani 
mal Cell Culture Methods), Academic Press, New Yor 

k (1991)^icif^c|E«<^):*■&fe5v^{i^r■c5l^^n7t:$: 

[0 0 2 6] 

30 mx^^:zt\'±mm^ti^^^xh^o ±x(Dmmm 
\^^xmm\^tzh<D. xit.mmi-^zt(Dx^ ^i,(oxh 

BSA: bovine serum albumin 
EBSS: Earle's balanced salt solution 
SV40: simian virus 40 
NPBM: Neural Progenitor Basal Medium 
EDTA: ethylenedlaminetetraacetic acid 
40 PBS: phosphate-buffered saline 

[0 0 2 7] mmm i 

(i) Wimmmt^h<ommmj^mm(D^;^m 

syno(Df^mm§:\i^mw<o =7-^ji 6i:i^ae^sv4otsA5 

(F1) 2IZC (I7-Y^>^ = ^— r^y ni^-W5£3f<i: I9A 
^; 4#5^¥5-292958-^<2:^« (4^1^^2.988,753 -^^«) 

m.m<D^^xnh^fz) t-hm^^mmi.. mmnmm 

J3S<7):»gt(cfflv^fCo «asuycBM^f^. TK^ftTT'/^iiaJt- 

50 m\t.mmmt^hmm\^. ebssi^ m^i^fco mm\±. is u 
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./ml (Dy<y<^> {i^^'^^±m X^Zl^CX^ZOji^m^^X^ 
fz^ bovine serum albumin (BSA. 2rng/ml. v'^-ethffi) . 
Dnase I (lOkU/mL i^^-v^tM) . ovomucoid (4ing/ml. 

y V WN^i^tt®?) ^1)d:t. 1ml fc"-<>;/h^ 

m\^^xmm^mMi^tio z<om^mmm^wooy.g xs 
mm^n^tz imim) o i-^-s ^r^(o^^m^mm. po 

iy-D-lysine htOv^^ v^^'Ci^^^tro^t {^2 

NPBMJgife (Neural Progenitor Basal Medium. Clonetic 

^m^CoV^T. RT-PCRfe(Cctt)Il-<fc (S3I^) o 
[0 0 2 8] (ii) JifflJ5afO>^ n^-v-^ 

(a) Wmf&<0^u-=Li^^ 

m.nm\±t2 V-:fi^ly:^^^\^X\^^Z.tt-^h. n K^^v- 
>^trL<*:(lshiguro et al. J. B. C. , 266(23), 15520-4. 1 
991)^ffll^T^a)®^SSiL/Cc 35mm poly-D-lysine:3 20 

^^-^-if JOOu/ml. hy:ri/^. 0.1%. ^l7MJifii 
m, 2%. EDTA. 4mM)^^V^TaaflS^-x^' :yi^:-;e;^bfjgt 

1000 xg X5^mm'L^\.xmm^^ii5L\.fZo BSA 
• (0.5 %. v-^Z-ett) ^^tpRBS (PBS-BSA) "C^IS^Sfe 
i^b. ^V^TP Kr/v-^-fet^^^-^trPBS-BSA ic^?^b 

4'CTM05>pa-r h Lfcc mii&^2^. pb 

S-BSA 'T^?5fe?f-b/c^, microbeads-conjugated anti-rab 
bit IgG ^-^tfPBS-BSA X4X:. 155i'r«M ^'^^^-^^ h 
X^tz. afl&^2lHlgfe^U/c^. PBS-BSA d^^^L. mini 30 
-MACS separation column (H— >ft;#) ^fflV^T. n K 
^^iy^-j^L^^m^a^^^gf L/C. :z<Dmm^WOm ^ 

n--S:Bil>J;5t-Bt. CTC ^^SS^ffiV^T*ffllaS:7^>f 
-/ v'zz.^^ibi'J;^^ LfCo rco|fiBS^^35mm poly-D-lysine=i 

d^^iiJ;!)SUT. 96well:ru- wel I (ro^ 1 -lOffl 

[0 0 2 9] (b) te(7?*fflJ3SO^ D— ziv^ 

^l^«(ctTofCo W8lgfi*0J9ati4^m6^(cThy 1.1 . T-^ 
{7 D i^*fflfiaJimicrotuble-associated protein 2 (MAP- 

2) . ^<l^J5SJlcalbindin 028 ^^mtTi/^^o 
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Mouse ant i -Thy 1.1 monoclonal antibody: 
clone OX-7. Chemicon International Inc. OA. USA. 
Lake, etal., Eur. J. Immunol., 9: 875-886 (1979); 
Mouse anti-Microtuble associated protein-2 monocio 
nal antibody: 

clone 5F9. Upstate biotechnology. NY. USA, 
Shelanski. etal.. PNAS. 70: 765-768 (1973): 
Mouse anti-Calbindin 028 monoclonal antibody: 
clone CL-300, Sigma. Saint Louis, Missouri. USA; 
Rabbit anti-Rhodopsin polyclonal antibody: 
Ishiguro et al. J. B. C. . 266(23). 15520-4. 1991 
[0 0 3 0] (iii) Witmf^<D^\^ 

(1) nmm 

tt-CV^^o rt^.^(7:>ae•7'0|im^::ov^-c. RT-PCRfet:: 

x^m^tzt:^^. 't-<x(Dmm^<Dmm.t>mm^i^ltz 

(D^^m\^:t:/iy>'(Dm^/^ox^^ r t Ttf*^^ bttTv^5 

^^^u—=^>'^\^tzU^^\^^^^Xi>h^:^:^'f 

mt^^ffofztz.^. 't-<x(Dm^r^^ K:/'>vst* 
x^^i-^:it^^^htix\^^^o MG\±mmxh^mm 
h<Dn^m^mcn\^x. iM:<w^7^mt^tix:}^r) . m. 

mmt\cn'^:b^n^m^o^^x^^fz^ imf^<n>^m 

(^^dJ:'^. tsSV40p-l (n^^m^mi %X^r>fz(D\z 

^L. ^m^mmm^mmi^ (bpop) . ^^w^m 

*«ia^ (CNTF) . mS^W^^^S^ (BDNF) 

^\z.mi)^ L/ctssv40p-i x\mm.^'^m-^mmttmu 
^^fz (rnein) . 
[00 3 1] (2) wsaaajia 

ttSSiateTfi. Thy 1.1 SiJ[^;65^mLTV^^r <!r;65^ 
^i^TV^5o ::«^ilfed^^^{cov>rRT-PCR^fe(cJ: 

(3) r-^ij^y^-Sfflte 

T-^^ y ^'^^TM^is microtuble-associated protein 
2 (MAP-2) 755%^LTl/^5r <t75^^^nTV^5, C<^it 
e^^mt-ov^TRT-PCRffi{;i J: m^fz t^^. ^^-h^ 



(10) 

17 

ThylJ 

5* -TGCCGTCATGAGAATAACACC-3' 

5' -TTATGCCACCACACTTGACC-3' 

Microtuble associated protein-2 (MAP-2) 

5' -CCTGCAGTGGAGAAGATTCC-3' JO 

5' -CTGTCATCAGCAACAGGT6G-3' 

Opsin 

5* -AGTGACAGGATG6TCCTTGG-3* 
5' -TGAGAGTGGTCAGCAACTGG-3* 
Phosduc j n 

5' -ATGAGGATTGAAGAATAT6AA-3' 
5' -CAGCTCATACACAAACCCATA-3' 
Transducin 

5' -CTCAACATTCAGTATGGAG-3' 

5' -TGAGTCTCGATAATACCAG-3' 20 

S-ant i gen 

5' -TTCAGTGATGTTGCAGCCAGG-3' 

5' -GTGTTTCCTCCGAGGCTACAG-3* 

5* -6TCAAAGTGCTGTTTGGCTGC-3' 

phosphodiesterase 

5' -6TGTCAATAT6GAAGGTGTGG-3* 

5* -GTAGTCGGT6AGCTCATCGG-3' 

5o ±mxmm\.x^fzwmi^mi'^m^zm'r^m 
5EM^^c^ov^T^i. "7 y h^i^m'r^(D:^m?^(D^^x 
±. ^<(Dmm^hmm^'^mmm\.xh. mm^^mm 
x!^mmmzM'r^m!^(DRit^^^^- 1 is t a. t^x 
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[0 0 3 2] 

-i;^T etJuae^^A^^y v^y)mm^^w^m\^x. 

fc. mr^m.^^m,tmi^t\.x^ mmwm^mm. r-^ 
^v>^mf&. T^^mmRx^mm^^miLX^ mmix 
itm^mttmm#&m^^mmi.x. m^commmm^z 
n'r^^^^mim^m'r^mm(Dmmzmmx^^. 
^mmm^i^mi^x. mm^m^mz^.i:>^m^^m 

^Zt\-t^h^^Xh^o ±^(Dm7r^{z^^X . :$imm(D 
IM2] poly-O-lysine :=i— h<D'f y iy^Xi^^l. 

fz^<r> h'7>>^ i^=^:=^ y^'7yhxy) n(btifzmmmfi& 
mmmmz^^^ RT-pcRfef;ij: t)«e^^^^^psLfc 

[1114] m\L^UUX(D. :^:/'>>'. h^v;^^^- 
[HIS] m\\:MMUX(D. D K:7"v'>'St»:^fflv^5t^fe 

m 6 1 m\Lwm.-^^m \.x(r>^m^^\z^^m^ 
mmm=i- (bpop) \^^w^mmm=i' (cntf) 
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[1114] 

1 23456789 




1 . negative control 

2. B-acttn 

3. phosducin 

4. S-antigen 

5. S-antigen 
6» transducin 

?• phosphodiesterase 
8. opsin 

9« lOObp laddar marker 
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4 5 6 7 8 9 rO 11 12 13 



1. trkA 9. Thy 1,1 

2. trkB 10, MAP2 

3. trkBt 11. NRl 

4. p75 12. tsA58-l 

5. NGF 13. B-actin 

6. BDNF 14. Transducin 

7. iNOS 15. PDE 

8. TNF 16. opsin 



[1^6] 



■ control 




SO 100 200 
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f-ii-y (##) 

45/00 
1:91) 
1/02 
1:91) 

5/00 B 
15/00 A 
1:91) 

'^4* j^{lU^m«^IK A(S 5 T i 3 - 10- 
402 

:*3E»jllSrfT^til672- 1 -719 



(51) Int. 01. 7 




F I 


G 0 1 N 


33/50 


A6 1 K 






C 1 2 R 


// A 6 1 K 


45/00 


(CI 2 Q 


(C 1 2N 


5/10 


C 1 2 R 


C 1 2R 


1:91) 


C 1 2N 


(C 1 2Q 


1/02 




C 1 2R 


1:91) 


C 1 2 R 
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F^^'— 2G045 BBIO BB14 BB24 BB41 CBOl 
FB02 

4B024 AA11 BA31 BA63 BA80 CA04 
DA02 FAIO GA18 GA23 6A27 
HA14 HA15 HA17 

4B063 0A01 QA18 0A20 Q008 Q013 
Q043 Q096 QR08 0R32 QR35 
0R40 0R42 0R55 QR62 0R66 
0S25 0S33 0S34 0X02 

4B065 AA91X AA91Y AB01 AC01 

AC20 BA02 BA06 BA25 BB01 
CA24 CA46 

4C084 AA16 NA20 ZA332 ZC782 
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